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(U) ABSTRACT
Presented in the report are the measured blast parameters
of side-on peak overpressure and positive impulse (including
positive impulse duration) plus the measured air shock wave time-
of-arrival information generated by the free-air detonation of 57
uncased, centrally initiated, 7-1b. (approximate weight) constant
volume high explosive charges (Figure 2) of these compositions:
Non-deaireated cast INT from Lot KNK-11-639
Cast Composition B-3 from Lot HOL-11-92
Compression-molded Composition A-3 from Lot WAB-1-158
Compression-molded PBXN-1 from Lot HOL-SR-338-59
Cast Composition B from Lot HCL-7-1928
Compression molded PBX 9010 from Lot HOL-SR-490-61
Compression molded PBXN-3 from Lot HOL-SR-45-63
Compression molded 86/14 HMX/Butvar B72A
Cast 83/17 HMX/Laminac Styrene Binder
Cast 75/25 Cyclotol from Lot HOL-6-62
Compression molded PBX Type A from Lot O0AC-596-55

Compression molded PBX Type B from Lot HOL-SR-46-57

The blast parameters were measured of distances of 10, 15
and 20 feet from transducer arrays redundant at 180° (Figure 3 and 4).




(U) INTRODULTION

This is the second Technical Services Laboratory report
(Reference 2) resulting from a continuing study by the Explosive
Laboratory of Feltman Research Laboratory, o ruc ced with the''Continuing
‘Characterization of Existing Explosive Compositions" (Reference 1).
A reference point for the study exists in the use of a
centrally initiated constant volume barrel-shaped charge geometry
as a standard test vehicle (Figure 2). The characterization of
these compositions is ewvolved by comparison of the HE generated
blast parameterg of side-on peak overpressure and impulse
(including positive impulse duration) as well as shock wave time-
of-arrival information measured by use of a redundant gage array
(Figure 1, 3 and 4).

(U) DISCUSSION OF RESULTS

At the writing of this report the following round. was not
available for characterization:

PBX 9010, one round

35mm film records were lost from the "North Array' on
Composition A-3 Round 0284-2, from both arrays on Composition 86/
14 HMX/Bulvar B72A, Round 147 and from Composition PBX-Type A,
Round 058-1.

Extreme turbulence effects -- indicative of charge brea.-up --
were especially noted on the 35mm film records from the Composition A-3
Round 309-2. TIrregular or abnormal impulse analogs,
indicative of (in some instances) a fireball effect on the gages,
were noted on the 35mm film records from: Composition 86/14 HMX/
Bulvar B72A, Round 149, 150 and 151; 83/17 HMX/Leminac-Styrena
binder, Round 0651-1; 75/25 Cyclotal, Round 057-4; Composition B-3,
Round 0342-6; Composition PBX-9010, Rcund 057-7; Composition
PBX-Type A, Round 009-3, 069-56.

Comparison of the rcsults for TNT and Composition B of the

present report with those of the first report (Reference 2) indicate
a variation well within the overall accuracy of the measurement system.

-9
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V) RECOMMENDATIONS

The subject explesive characterization study b2 oconiinge

and expanded in scopa.

(Uy RESTLTS

Measured parameter averages at the 10-, 15 anc 20-foox

distances for all compositions are presznted fh ablz L axd 2,
(in Appendix A). Tadividuel rosults are presentad as
Table 3 and 4.




(U) PROCEDURE (REFERENCE 2 and 3)

The program was conducted at Picatinny Arsenal during
April-June 1964.

The rounds were positioned with their longitudinal axis
in a vertical plane at a height of 10 feet above ground level
(Figure 3). The transducer arrays, redundant at 180° (called
"North Array" and "South Array" in Table 3 and &) were placed
iy a horizontal plane perpendicular to the center of each
round's longitudinal axis (Figure 3 and 4). Each individual
array, consisting of two time-of-arrival gages (ARC-BD-20) which
bracketed a side-on pressure-time gage {ARC-LC-33C) (Figure &)
was positioned at 10-, 15- and 20-foot distances from the
longitudinal axis of the round. Shock wave time-of-arrival
measurements were made using an ionization switch ("Chronograph
Contactor" -- Dupont Model KC23 HRR) attached to each round.
Closure of the switch (by detonation of the round) started the
sweep of the Tektronix Model 545 oscilloscope (Figure 1). Time-
of-arrival analogs were obtained (Figure 8) at the 9.5-foot
distance and the 10.5-foot distance by hard wiring in parallel
the series output of the two gages of the "South Array" to the
Tektronix Oscilloscope.

The gages were hard wired using coaxial cable to two
four-beam ETC (Model K470) oscilloscopes (for the side-on
measurements) and to a dual-beam Tektronix Oscilloscope (for
the time-of-arrival measurements). 35mm film records (Figure 7)
were made of the information presented on the four-beam ETC
oscilloscopes, using General Radio Model 651-5 streak cameras.
Time-of-arrival records at the 10-foot distance were made using
polaroid film (Figure 8). Figure 1 is a block diagram of the
instrumentaticn.

The rounds were positioned for firing using a cardboard
tube-cardboard cone arrangement. The firing train is shown in
Figure 2. The M36 Electric Detonator was fired using 2,000 volts
to insure operation. Figure 5 shows the individual deconator
centering mechanism used with each charge.

The data was reduced using a Gerber analog to digital data
reduction system accurate to 0.1% (Figure 6). Peak overpressure
was computed from time-of-arrival information using the Rankine-
Hugenoit relationship. Integration of the P-t analogs yielded
positive impulse. Shock wave time-of-arrival information was
obtained from the polarcid traces to the 10-foot distance and
from the 35mm film records for the 15 and 20 foot distances.
Positive impulse duration?ﬁ%f course, also obtained from the
35mm film records.

Overall accuracy of the entire parameter measurement system
is # 5%.
-4
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TABLE 1

DENTIAL

SUMMARY COF BLAST PARAMETER MEASUREMENTS

AVERAGED VALUES (U)

B MiIT1i-
Film Record Peak Overpressure, psi| Impulse, psi=sgconds
Compositions Sample Size 10 ft. | 15 ft. J 20 fe.| 10 ft. | 15 ft.]20 ft.
TNT 10 19.6 7.0 4.4 13.4 6.9 6.0
(Non-deaireated)
Composition B 10 35.4 12.7 6.8 19.9 12.3 ;10.90
Composition A-3 10 30.6 13.1 6.9 24,7 13.7 9.0
PBXN-]. ].O 3098 1302 8-2 2105 12:6 801
Composition B-3 10 32.6 12.4 8.2 22.1 11.6 [ 11.0
PBX-9010 8 32.6 16.3 8.2 19.6 15.0 | 12.2
83/17 HMX/Laminac
Styrene Binder 10 31.9 13.5 9.5 24.8 13.3 8.5
75/25 Cyclotol 10 32.7 16,1 7.1 19.0 1405 9.6
PBXN-3 10 25.8 11.5 9.5 25.0 15.5 8.9
b - -t
86/14 HMX/Butvar ?2A & 30.4 13.7 7.1 18.0 12.1 9.9
PBX-Type A 8 33.3 12.9 6.6 19.7 12.2 7.4
PBX-Type B 10 31.5 12.2 7.8 18.2 12.1 9.6

CONFIDENTIAL




(C) TABLE 2

AVERAGED VALUES

SHOCK WAVE TIME-OF-ARRIVAL AND IMPULSE DURATION

MEASUREMENTS IN MILLISECONDS (U)

Film Record | _ ‘ iy 2 om0 o
Composition Sample Size | 10 ft. [IDI0 £t.| 15 rt. |ID 15 fe.l 20 £t. §B20 Ful
i
!
TNT (Non-deaireated) 11 3.46 2.44 6.96 2.66 10.64 3.19
l
Composition B 11 2dqvi] 1.88 5,247 25074 8,909 | 2.62
Composition A-3 11 2.485 2,36 5.475 2,9 G.265 | 3.21
PBXN-1 9 2.728 2,57 5.908 2.88 9.914 § 3.62
Composition B-3 11 2.742 2,67 5.852 2.74 9,558 | 3.44
PBX-9010 9 2.445 2.43 2.557 2.85 9.343 | 3.4
83/17 HMX Laminac 12 2.940 1.95 5,909 2.682 9.509 | 3.158i
Styrene l
75/25 Cyclotol 9 2.543 1.8 5,649 2.66 9,235 | 3.2 i
:
PBXN-3 12 2.914 24,920 5.886 2.70 9.481 | 2.51
86/14 HMX/Butvar 2A 9 2.770 2.01 5.910 2.7 9,805 | 2.3
PBX-Type A 11 2.714 2.33 6.257 2.63 10.239 | 3.31
PBX-Type B 9 i 2.488 2.26 5.620 2.8 9,667 | 3.26
“7-
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(C) TABLE 3 (CONT'D)

PBX-TYPE A (LOT 0AC-596-55)
Peak Overpressure, psi

South Array North Array

Sample No. 10 feet 15 feet 20 feet 10 feet 15 feet 20 feet
058-1 Film destroyed - No Time Marks on Film
069-2 34,9 12.4 4.8 33.3 17.8 eeeee-
069-3 33.3 12.6 6.9 32.3 12.3 7.0
064-2 1.9 10.6 7.8 30.0 9.7 6.5
069-5 34.8 12.9 6.0 34.8 14.8 6.6
Impulse psi-Milliseconds
069-2 18.9 12.8 6.4 20.2 6.6 a-ae-
069-3 20.4 11.2 --- 17.1 11.0 7.2
064-2 17.9 10.6 9.1 15.8 8.8 7.4
069-5 26.2 12.0 ---- 20.3 14.4 6.5
PBX-TYPE B (LOT 0QAC-46-57)
Peak Overpressure, psi
059-1 33.0 9.7 12.9 ——-- - 11.7
0064-1 35.0 12.7 5.8 - - 7.5
070-1 25.0 12.7 5.5 27.1 12.7 6.5
070-4 27.9 9.4 5.7 32.2 13.7 7.4
070-5 35.6 13.0 7.4 35.6 12.6 7.0
Impulse, psi-Milliseconds
059-1 24.5 - 17.5 -—-- ---- 13.5
064-1 23.7 13.2 9.8 ——-- EEE 9.0
070-1 12.9 11.8 7.6 14.4 12.3 5.9
070-4 17.3 10.0 9.0 15.6 12.2 8.1
070-5 19.3 12.5 7.4 20.1 12.3 7.3
COMPOSITION B-3 (LOT HOL-11-92)
Peak Overpressure, psi
0442-3 25.7 12.1 7.6 31.1 12. 6.6
0442-2 32.9 - —-- 34.1 11.5 6.9
0442-1 34.2 16.3 7.0 ---- 13.0 6.3
0342-3 27.8 9.2 7.9 38.1 11.8 7.5
0342-6 31.1 10.0 10.6 36.7 15.4 12.6
Impulse, psi-Milliseconds
0442-3 16.4 10.4 9.7 16.1 12.2 6.3
0442-2 25.7 ---- --- 19.7 10.6 7.2
0442-1 25.9 14.2 10.0 - 12.0 6.9
0342-3 24.2 10.8 19.9 31.5 9.8 11.1
0342-6 16.5 10.7 11.5 ---- 13.6 L4.4
COMPOSITION PBX-90/0 (LOT HOL-SR-490-61)
Peak Overpressure, psi
051-2 26,9 13.5 6.4 26.9 20.5 5.9
058-2 32.3 20.1 6.8 31.6 20.1 7.1
057-1 34.4 15.1 8.0 39.9 ——-- 7.9
057-2 34.4 11.5 11.7 <344 11.7 11.7
Impulse,psi-Milliseconds
051-2 13.6 11.5 8.8 21.1 22.8 7.9
058-2 19.8 19.6 13.4 19.0 14.4 6.9
057-1 29.2 13.8 12.1 21.5 —--- 10.5
057-2 15.7 10.2 - 16.9 11.3 12.7

“9-
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(U) FIGURE 8

Air Shock Wave Time-of-Arrival Analogs. A
sample Oscilloscope Trace is shown. Sweep
generated by Ionization Switch Closure on
HE Charge (Figure 1). Oscilloscope sweep
rate is 0.5 milliseconds per centimeter.
Time-of-Arrival gages are not calibrated as
to Amplitude of Analog.

From Left to Right --

First Analog is the output of 9.5-foot
distance time-of-arrival gage.

Second Analog output is generated by the

output of the 10.5-foot distance time-of-
arrival gage.
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COMPARATIVE BILAST MEASTREMENTS OF VARIOUS HIGH
EXPLOSIVE COMPOSITIONS IN A STANDARD WARHEAD
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the Technical Services Laboratory, Ammunition
Engineering Directorate.

Presented in the report are the measured
blast parameters of side-on peak overpressure
and positive impulse (including positive
impulse duration) plus the measured air shock
wave time-of-arrival information generated by
the free-air detonation of 57 uncased,
centrally initiated, 7-1b. (approximate weight)
constant volume high explosive charges.
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